Purpose -Massive open online courses (MOOCs) have been gaining popularity as non-formal lifelong learning educational platforms. However, they have been criticized for their low completion rate and low ability for networking. The purpose of this paper is to analyze how incorporating entrepreneurial competencies in MOOCs develops attributes of educational innovation and collaborative projects.
Introduction
The issue of energy reform is of great importance for Mexico, where energy sources are currently highly polluting and non-renewable, such as coal and oil, generating approximately 250 billion kWh per year, of which only 52,000 MW come from renewable geothermal, hydroelectric and nuclear energies. This situation brings to mind the urgent need to educate the population on the use, production, and sustainable distribution of energy. It also highlights the need to create strategies for the development of innovative entrepreneurship projects in environmental and energy markets (EM). Thus, environmental and energy sustainability education is imperative, not only for the development of social and community competencies in the matter but also within the framework of training for the sectors directly involved: governmental institutions, companies and industries, and especially, their technical specialists (Rodrigo-Cano et al., 2019) .
Mexico is a country with a population of over 130 million inhabitants, with an energy consumption of 9,249,746 PJ/year, of which more than 98 per cent comes from fuel sources and fossils. According to Manzini et al. (2001) , if an energy reform is not carried out with some urgency, the emission of greenhouse gases, acid rain precursor gases and environment-energy intensity factors will be highly intensified.
Within the framework of the "Binational Laboratory for the Intelligent Management of the Energy Sustainability and the Technological Formation" project, between 2017 and 2018, Tecnol ogico de Monterrey (Mexico) launched 12 energy sustainability massive open online courses (MOOCs) ( Table III) to comply with the guidelines of the Paris agreements of 2016. This project took into consideration the potential impact and scope of MOOCs. The sustainability MOOCs were based on the movement toward the development of renewable energies -wind, solar, geothermal, tidal and biomass-, and aimed to strengthen energy security based on sustainability principles (Oswald, 2017) , all this within the framework of the seventh sustainable development goal of the United Nations.
The need to carry out this study lies in reviewing the application of educational strategies to apply initiatives in the area of energy sustainability. Hence, this study sought to identify development areas of entrepreneurial skills that rise from educational interaction, specifically in the MOOCs designed for these purposes.
MOOCs have revolutionized the online educational scene, as they allow the democratization of access to education, and are an important tools for life-long learning. They also create non-traditional educational offeringsin subjects and pedagogical architectures -, fostering innovation in the construction of instructional models (Hernández et al., 2015) . Many universities, research groups, associations, and training centers have launched this type of training, either through platforms such as Edx, Coursera, Udacity or Khan Academy or on custom platforms created by the institutions to share their contents with heterogeneous groups (Borrás Gene et al., 2016) .
MOOCs are, among other things, free, ubiquitous and timeless; they represent an educational option for many people regardless of their geographical location or their schedules. Their massive and open character makes them part of the open-access philosophy (Ramírez-Montoya, 2018; Torres-Toukoumidis et al., 2018) . While some platforms charge a fee for issuing completion certificates, access to MOOCs must be free, so they should not be considered or analyzed as formal learning platforms, but as means of improving learning and as a guide for the cognitive processes of their participants (Altbach, 2014) .
However, as a teaching-learning tool, MOOCs have had their share of detractors. Several academic discussions (Antonaci et al., 2017; Vaibhav and Gupta, 2014) have mainly focused on the low completion rates of MOOCs. In fact, including the first formal MOOC offered by the Massachusetts Institute of Technology (MITx) in 2008, "6,002x: circuits and electronics" where the completion rate was only of 4.62 per cent of the participants (7,157 out of 154,763 enrolled), the average completion rates of MOOCs are between 5-8 per cent (Osuna-Acedo et al., 2018) .
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Nevertheless, MOOCs should not be evaluated with the same parameters of formal training programs, such as completion rates because of their free, flexible and heterogeneous nature. In fact, the free and flexible quality of these courses represent an important part of the low level of student commitment (Kizilcec et al., 2013) , so completion rates should not be used as the only measure of quality or their dropout rates as an indicator of failure (Reich, 2014; Yousef et al., 2014) .
The scientific literature points out that the reasons of desertion from MOOCs essentially boil down to the fact that they tend to be long and monotonous, as they follow the same instructional design and the same paradigms of formal-traditional education (Vaibhav and Gupta, 2014; Osuna-Acedo et al., 2018) . They often innovate only on technological mediation, resulting in recommendations to integrate innovative strategies that promote innovation, networking, interaction and commitment; in short, to achieve higher engagement (Borrás Gené et al., 2016; González et al., 2016) .
The objective of this study is to analyze how entrepreneurial competencies in energy are incorporated in MOOCs to develop attributes of educational innovation and educational projects. The work focuses specifically on two MOOCs: "carbon markets: a way to mitigate climate change" and "EM: business opportunities" (Table III) , both with a duration of 35 teaching hours over seven weeks. The final goal of this research is to determine how entrepreneurial competencies should be included in the contents of MOOCs to promote networking among the participants to identify business potential from the educational content.
Literature review
Several authors have sought to classify entrepreneurial skills and explain the meaning of the concept. Entrepreneurship competencies combine several aspects, such as attributes of personality, skills and knowledge of a potential entrepreneur and other qualities: leadership, identification of opportunities, creativity, innovation, critical thinking, adaptability and problem solving, all of which have a substantial impact on the motivation of the entrepreneur (Farhangmehr et al., 2016) . However, it is not easy to achieve a unique definition of "entrepreneurship", as there are several schools of thought on the topic, such as those that try to define who is an entrepreneur and inquire into aspects of their personality (Frese and Rauch, 2001) , and those that focus on the business process as a more complex phenomenon in which situational, social, cultural and economic factors intervene and interact (Smith et al., 2005) .
In fact, the explanation and understanding of entrepreneurship is linked to significant differences in the context in which it is applied (Anderson and Obeng, 2017; Anderson and Ronteau, 2017) ; as it is not the same to analyze entrepreneurship from emerging, highly dynamic economies, such as China (Li and Wang, 2013) , and doing so in slower emerging economies, such as those from some African countries (Harbi et al., 2009) or economies of fast transition, such as those in Western Europe (Welter et al., 2016) .
Thus, it becomes evident that entrepreneurship has a multidimensional nature (Steyaert and Katz, 2004) . From a functionalist perspective, for example, innovation is a critical component of entrepreneurship; from a social and psychological perspective, the entrepreneur is located in a social space and possesses specific skills, competencies and qualities to create a favorable disposition toward their projects (Anderson and Ronteau, 2017) ; while from an economistic perspective, entrepreneurship is explained as a phenomenon of adaptation of the homo oeconomicus to economic changes in their environment (Hjorth, 2013) . Lackéus (2015) states that the term entrepreneurship has two essential definitions, namely, on the one hand, it refers to a narrow perspective focused on identifying opportunities to create companies, generate jobs, take risks, etc; and from a broader perspective, it is oriented toward personal development, self-realization, initiative, creativity and taking actions to reach specific goals. For this same author (op. cit.), the entrepreneurship education's pedagogical and methodological approaches are to be decided according to the definition adopted by the institutions that include this educational trend in their curricula. Fayolle et al. (2006, p. 702 ) define education for entrepreneurship as "any pedagogical [program] or process of education for entrepreneurial attitudes and skills." The purpose of entrepreneurship education is to provide students with tools and competencies to improve the chances of success of their businesses and ventures (Garavan and ÓCinneide, 1994; Liñán, 2004; Nabi et al., 2017; Kim and Park, 2018) , acknowledging, of course, diverse types of entrepreneurship education depending on the different stages of student development (Jamieson, 1984; Liñán, 2004) .
Entrepreneurship education
Entrepreneurship education and entrepreneurship training are different concepts, however. The first refers to a series of activities where the objective is for an individual to assimilate and develop knowledge, skills and values to solve problems of entrepreneurship through creativity and innovation in a wide range of activities and areas (Ruskovaara et al., 2015) . On the other hand, entrepreneurship training involves planned systematic efforts to develop knowledge and skills through learning experiences focused on a particular field (Fulgence and McCracken, 2015) . Hynes (1996, p. 13 ) explains, through a theoretical model (Table I) , the phases of the entrepreneurship education process.
The model proposed by Hynes (1996) (Table I) is focused on the incorporation of entrepreneurial content in non-business disciplines, especially in courses related to engineering and science where business ideas emerge but are often forgotten or ignored because students lack the appropriate competencies and education to implement them. In this sense, the model is proposed as a practical guide for the instructional design of educational activities in formal and non-formal contexts (such as MOOCs).
Entrepreneurship competencies and skills
Entrepreneurship competencies combine several aspects, such as attributes of personality, skills and knowledge that the potential entrepreneur possesses, and other qualities, such as leadership, identification of opportunities, creativity, innovation, critical thinking, adaptability and problem-solving, which also have a substantial impact on the motivation of the entrepreneur (Farhangmehr et al., 2016) . These competencies can be considered as transversal core concepts in the instructional design of non-formal training spaces (such as MOOCs). The NMC Horizon Report (Adams Becker et al., 2017) mentions that the trends where more progress has been made between 2015 and 2017 are the culture of innovation, the redesign of learning spaces and the reformulation of the educator's role. This opens the door to new opportunities in the area of educational innovation, and MOOCs represent a remarkable advance in this field, highlighting specific characteristics of online education such as versatility, asynchrony, free access, lack of admission criteria and participation on a large scale (Cabero, 2015) .
The Global Entrepreneurship Monitor identifies two dimensions to measure entrepreneurship, namely, social entrepreneurship and corporate entrepreneurship. The first one involves the detection of a social problem and the creation of a solution that addresses JEEE this problem, while the second one occurs within companies and refers to people that create innovations or startups (Núñez and Núñez, 2016) .
There are factors specific to the personality of an individual that characterize them not only as an entrepreneur but also other external factorssuch as the educational contextthat motivate them to develop these features; that is, they need to train to innovate not only on technical aspects but also on the use of knowledge to solve complex and real situations (Núñez and Núñez, 2016; Robles and Zárraga, 2015) . In this sense [. . .] "business competencies are all those skills, knowledge, values [. . .] within the educational context, which seeks to train an entrepreneur capable of generating wealth and social development" (Viloria, 2017, p. 137) .
According to Robles and Zárraga (2015, p. 831) , the critical competencies, considered essential and influential, that characterize an entrepreneur are: "risk-taking, initiative, responsibility, dynamism, problem-solving, search and analysis of information, orientation toward results, management of change, autonomy/self-determination, and quality of work." These same competencies can be labeled as "cognitive" or "functional and attitudinal." On the other hand, there are other competencies that the literature reports and that as they were developed in educational institutions, could improve the attitude of the entrepreneur and support the organizations, such as "communication, self-confidence and development of social networks/generation of support networks, innovation, integrity, leadership, selfcontrol, social mobility, negotiation and teamwork" (Robles and Zárraga, 2015, pp. 829-831) .
In short, entrepreneurship competencies can be classified as "cognitive", understood as knowledge and skills (mental models, declarative knowledge, social and interpersonal skills, learning and strategic skills) and "non-cognitive," which refer to attitudes (entrepreneurial passion, self-efficacy, tolerance to uncertainty, innovation and proactivity) ( Table II) . The former can be taught and evaluated more efficiently, while non-cognitive competencies are developed with practice, and therefore, are more challenging to develop and assess (Lackéus, 2015) . (Kraiger, et al., 1993) Knowledge on how to do things without resources, risk models or probability Declarative knowledge (Kraiger, et al., 1993) Basic concepts of entrepreneurship, value creation, generation of ideas, opportunities, accounting, finance, technology, marketing, risk, etc Self-knowledge (Kraiger, et al., 1993) Knowledge of the personal adjustment between being an entrepreneur and being a business person Skills
Marketing skills (Fisher, et al., 2008) Conducting market studies, market evaluation, marketing of products and services, persuasion, getting people excited about their ideas, dealing with customers and communicating a vision Resource skills (Fisher, et al., 2008) Creating a business plan, creating a financial plan, obtaining financing and ensuring access to resources Opportunity skills (Fisher, et al., 2008) Recognizing and acting on business opportunities, and other types of opportunities, product/service/concept development skills Interpersonal skills (Fisher, et al., 2008) Leadership, motivating others, managing people, listening, solving conflicts and socializing Learning skills (Fisher, et al., 2008) Active learning, adaptation to new situations and facing uncertainty Strategy skills (Fisher, et al., 2008) Establishing priorities (set goals) and focusing on those goals, defining a vision, developing a strategy and identifying strategic partners
Non-cognitive competencies Attitudes Entrepreneurial passion (Fisher, et al., 2008) "I want." A need for achievement Self-efficacy (Fisher, et al., 2008) "I can." A belief in the capacity to perform certain tasks successfully Entrepreneurial identity (Krueger, 2005; Krueger, 2007) "I am/I value." Deep beliefs, identity of roles and values Proactivity (Sánchez, 2011; Murnieks, 2007) "I do." Action-based, initiator and proactive Tolerance to ambiguity and uncertainty (Sánchez, 2011; Murnieks, 2007) 
Developing entrepreneurship education and training in emerging economies
Entrepreneurship has been globally recognized not only as an economic development strategy, both for the creation of jobs and wealth but also as a driver of innovation and knowledge (Schumpeter, 1934 (Schumpeter, /1983 Acs et al., 2009; Decker et al., 2014; Nyadu-Addo and Benneh Mensah, 2018) . Not surprisingly, supranational institutions such as the United Nations, the World Bank, the International Labor Organization and the World Economic Forum have applied entrepreneurship strategies and entrepreneurship education and training (EET) in developing countries, particularly in Africa, Latin America and Asia. Nevertheless, teaching and acquiring entrepreneurial skills go beyond a simple teachinglearning role, tending to demand more experiential learning, especially in the development of attitudes and skills (Table II) (Barringer and Ireland, 2008; Zimmerer and Scarborough, 2009 ). The implementation of EET is not easy for educational institutions, as it requires not only economic and time resources but also curricular, paradigmatic and infrastructure changes to create environments and ecosystems of sustainable entrepreneurship, even providing them with seed capital for the creation of their ventures (Akhuemonkhan et al., 2013; Fenton and Gallant, 2016) . In the case of Latin America, there are few universities and teaching institutions that promote EET from an experiential learning point of view due to financial limitations, along with the difficult paradigm shift in traditional pedagogical models.
Some authors (Nyadu-Addo and Benneh Mensah, 2018; Ramírez-Montoya and Mendoza-Domínguez, 2017) explain that the model of experiential education for entrepreneurship (EET) from universities and educational institutions in emerging countries should follow the phases proposed by Joplin (1995) : focus, action, support, feedback and debrief (Fenton and Gallant, 2016) (Figure 1) . Joplin's model (1995) can be very useful for understanding, particularly in emerging economies, that while it is true that the change from traditional pedagogy to EET requires a series of economic efforts, it is also true that it is based on a paradigm shift. That is to say, a shift to change the vertical teaching dynamics toward a space of knowledge creation under the modality of experiential learning.
Context: energy sustainability massive open online courses
In 2015, Mexico's National Council of Science and Technology (CONACYT), along with the Secretariat of Energy (SENER) and Tecnol ogico de Monterrey, created a strategic initiative to develop proposals for energy reform, bringing together various sectors of society such as academics, businesspeople and communities (Ramírez-Montoya and Mendoza-Domínguez, 2017). This project would later focus on the "Binational Laboratory for the Intelligent Management of Energy Sustainability and Technological Training" (https://energialab.tec.mx/).
Figure 1.
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Entrepreneurship competencies
Within this macro-project, 12 MOOCs were created, their contents ranging from general topics such as energy saving to more complex issues, such as Smart Grids. These academic activities were offered both in the MexicoX platform (www.mexicox.gob.mx/) and in edX (https://www.edx.org/school/tecnologico-de-monterrey), from January 16, 2017 to September 21, 2018. With 123,124 participants registered, 16,887 completed the courses: a global completion rate of 13,715 per cent (Table III) , a rate much higher than the 5-8 per cent found by Osuna-Acedo et al. (2018) . These MOOCs followed the traditional instructional design of xMOOCs, similar to conventional e-learning courses, in which the content is presented in a structured way, they have a start and end date and the evaluations focus on multiple-choice tests or co-evaluation exercises (Daniel, 2012; Yousef et al., 2015) . The 12 energy MOOCs are shown in Table III .
The present study was conducted on two specific MOOCs, namely, "carbon markets: a way to mitigate climate change" (CM) and "EM: business opportunities" on their first implementation, which had a duration of seven weeks with 35 teaching hours each. The MOOCs were open from September 4th to October 20th, 2017 (CM), and from September 25th to November 10th, 2017 (CM).
Method
The objective of this study is to analyze how energy entrepreneurship competencies are incorporated into MOOCs to develop educational innovation attributes and open educational projects (such as MOOCs). A mixed-method was used as due to the nature of the study, both quantitative and qualitative data were analyzed. In the quantitative phase, descriptive statistics were calculated with the IBM SPSS software, while the interaction analysis model/ computer-mediated communication analysis model by Gunawardena et al. (1997) was used in the qualitative phase, using the MAXQDA tool applied to the discussion forums, to check if the interactions between the participants correctly point toward entrepreneurship opportunities.
Participants
The total population was made up of the participants enrolled in the two MOOCs (CM n(e) = 2,371 and EM n(e) = 4,146). The sample was purposive; it represented the participants that (Table IV) . The completion rates were of 17 per cent for CM [n(e) = 2,371; n(f ) = 398], and 10 per cent for EM [n(e) = 4,146; n(f) = 432], considerably above the average completion rates established in the theoretical framework of this study, which often stands between 5-8 per cent (Osuna-Acedo et al., 2018).
Instruments
Three different instruments were applied in an online environment. In the first place, an initial survey was administered to the participants enrolled in the MOOCs (CM and EM) to determine their interests, motivations and prior knowledge. At the end of the MOOCs, a final survey was applied to collect information about the acquired learning experience (Valdivia Vázquez, et al., 2018) .
Exploratory factor analysis (EFA) was first carried out to generate theoretical constructs. These constructs measure, from 1 to 4 (4 being the highest) the degree of agreement with a series of statements of the surveys (Table V) . The dimensions of the first survey (pre-test, before taking the course) were conclusive, and the items showed significant loadings in any The EFA of the dimensions of the second survey was more problematic, but given the intention to compare constructs equivalent to those used in the first survey (pre-test), and given that Cronbach's alpha also showed high values, we proceeded to the creation of four constructs, namely, course evaluation (Cronbach's alpha: 0.842, items 4-10); acquired digital competencies (Cronbach's alpha: 0.847, items 11 and 13-16); acquired knowledge (Cronbach's alpha: 0.882, items 17-21); and Interaction with colleagues (Cronbach's alpha: 0.871, items 23 and 25). The importance of five types of factors (personal, family, social, design and work) in the successful completion of the course was also assessed among the post-test variables (one being of greater importance and five being less important). The frequency of participation in the forums was also measured (1 = in no units, 2 = in few units, 3 = in several units, 4 = in all units), and three dichotomous items (24, 27 and 28) that could be answered affirmatively or negatively.
The third instrument applied was an analysis of forums rubric with the IAM/CMC model by Gunawardena et al. (1997) , to analyze the inter-relationships between peers and between facilitator and students, to identify interactions directed toward entrepreneurship in MOOCs.
4.3.1 Interaction analysis model/computer-mediated communication model. CMC technologies have become a fundamental element of online education environments, as asynchronous discussion forums are an elementary part of any virtual educational platform, such as MOOCs. The objective of these interactions (between students and between students and facilitators) is to promote critical thinking, interaction, problem-solving, and the construction of cooperative knowledge.
The IAM/CMC model is a specific qualitative analysis tool for this type of e-learning environment. Gunawardena et al. (1997) explains' that this model is applied in five phases:
(1) Phase I: For this research's analysis, specific topics were selected within the asynchronous discussion forums of the two MOOCs (CM and EM), namely: entrepreneurship, CM and their benefits, benefits of environmental markets and opportunities for business in EM.
One of the first steps to apply this model was the selection of the unit of analysis. According to Gunawardena et al. (1997) , a message in a discussion forum becomes the unit of analysis because the cognitive activity and construction of the participants in the forum can be observed in it. Each message is coded according to the phases and levels of operation assigning one point in each interaction.
The log was also used as a technique to record event data of the reality observed in the asynchronous discussion forums of the MOOCs. For this log, we took an anecdotal description of specific details found in the development of the courses and the possible innovative contributions that could be proposed based on them.
Results
Trends in the discussion forums' interactions
The initial intention to interact in the forums and the final interaction is significant, positive and moderate [r (3,202) = 0.324, p < 0.001]. Along with this quantitative variable, the initial intentions to interact in the forums were significantly higher among those who answered positively in the post-test survey to the questions about whether they answered questions in the forum [t (3,217) = 11.839, p < 0.001] and if they provided feedback to other colleagues [t (2884.380) = 9.244, p < 0.001]. This was observed through a Student's T-test for independent samples.
The answers obtained from the participants in the final survey (post-test), concerning the interests and motivations for taking and completing the CM MOOC show that over 90 per cent indicated that the course met the training needs for which they enrolled in the MOOC. Likewise, over 90 per cent reported that the MOOC would help them to improve their professional development. On the other hand, over 80 per cent indicated that after taking the MOOC, their business opportunities would be improved. Over 70 per cent reported that the course facilitated establishing professional relationships with people with similar interests. The majority of participants (90 per cent) indicated that the course improved their academic training. Participants showed the necessary constancy and skills to complete the course (over 80 per cent).
The answers obtained by the participants in the final survey, concerning the interests and motivations for taking and completing the EM MOOC, show that 90 per cent indicated that the course met the training needs for which they enrolled in the MOOC. Likewise, 90 per Entrepreneurship competencies cent reported that the MOOC would help them to improve their professional development.
On the other hand, over 88 per cent indicated that, after taking the MOOC, their business opportunities would be improved. 79 per cent reported that the course facilitated establishing professional relationships with people with similar interests. The majority of participants (89 per cent) indicated that the course improved their academic training. Participants showed the necessary constancy (87 per cent) and skills to complete the course (over 80 per cent).
Entrepreneurship competencies in the discussion forums
Out of a total of 192 participations in the discussion forums (CM and EM), the highest score was found on Phase I (PHI), "information comparison." This means that the participants focused on three levels, namely, PHI/E "problem definition," PHI/A "clarification of terms" and PHI/D "clarification of details"; these participations were all related to business opportunities. This phase obtained 209/496 points, which is equal to 42.14 per cent. The Phase III (PHIII), "negotiation or co-construction of knowledge" obtained a total of 134/496 points (27.02 per cent). In this phase the participations were placed at the levels: PHIII/D "propose new compromises," PHIII/E "proposal integration" and PHIII/A "clarification of the meaning of terms." As part of this analysis process, it was interesting to visualize that several units of analysis (messages-participation) could be classified in several phases and levels of the model. Table VI summarizes these results. As Table VII shows, most of the interactions focused on Phase I (PHI) (42.14 per cent) and Phase III (PHIII) (27.02 per cent). In the case of CM, the interest was more related to the areas of greenhouse gas reduction (23.57 per cent), and only 3.03 per cent of the interactions proposed entrepreneurial skills, as coded in Table II . In the case of CM, the highest interest of the participants was focused on the deregulation of EMwith positions against monopolies -; however, in this MOOC there is a clear interest in business opportunities (11.26 per cent of interactions). 
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Although the proposals of the forums of Topic 3 (economics of climate change) and Topic 4 (CM) of the CM MOOC directly encouraged the participants to create team projects (networking) with the other participants and to come up with proposals and venture projects to reduce greenhouse gas emissions, only 3.03 per cent of the contributions presented business and entrepreneurship ideas. This also happened, although to a lesser extent, in the forums of Topic 2 (compared attributes of competitive markets and regulated EM), in which 11.26 per cent of the interactions raised business ideas, mostly regarding smart grids and solar panels. Some excerpts of these proposals in the forums are mentioned below:
Discussion
After analyzing the results, these show that both MOOCs' completion rates are well above the 5-8 per cent found by Kizilcec et al. (2013) , Reich (2014) , Yousef et al. (2014) and Osuna-Acedo et al. (2018) : CM, with an n(e) = 2,371 had an n(f) = 398, placing its completion rate at 17 per cent, while EM, with an n(e) = 4,146 had an n(f) = 432, with a completion rate of 10 per cent.
Q: Having reviewed all the materials related to the carbon market and energy markets, what entrepreneurial or business proposal would be suitable in the Mexican market today? "In areas where the sun is mostly not obscured by clouds, such as Acapulco, it would be possible to experiment with renewable energy, like solar power. It could allow them to be self-financing and sell the surplus to individuals, it is clean energy, inexhaustible, if possible, I think they could go into the business of clean and renewable energy production" (PHIII/E).
"As part of the demand, you could participate as a Qualified User, which is a final user with large charge centers that could be registered as Qualified User before the CRE or those charge centers under contract. Qualified Users are free to participate in the Wholesale Electricity Market (WEM) either directly or through a Qualified Service Provider. Participating in the market means that they can buy electricity in the day market in advance or in real time, and sign contracts with generators that allow them to acquire electricity at an agreed price. SENER will define how charges from different charge centers can be added to reach the 2 MW of consumption currently required to participate in the WEM as a Qualified User, which must register with the CRE and sign a contract for connection with CENACE. The registration is optional; the user can purchase their electricity directly from a Basic Services Provider in case of not wanting to participate in the WEM" (PHIII/A/D).
"Participating in the market means that they can buy electricity in the day market in advance or in real time, and sign contracts with generators that allow them to acquire electricity at an agreed price" (PHI/A).
"I feel that in businesses for people who do not venture into large consortiums the dry gas market is an option because in our country there are large population centers that still use coal and lye to prepare their food. If there is a possibility of investing in it, for me, it is the right thing because there are still small monopolies in the commercialization of LP gas." (PHI/E).
Entrepreneurship competencies
However, a "zapping" type of behavior was detected, as many of the enrollees (approximately 50 per cent in both cases) did not even participate in the first two activities of the courses. These average rates not only because of the fact that the design of the MOOCs promoted innovation through the generation of projects and proposals, and the incorporation of elements such as gamification but also because they incorporated networking spaces (such as interactive discussion forums) following the recommendations by Borrás Gené et al.
(2016) and González et al. (2016) , to increase the interestergo, the engagementof participants.
Secondly, although the initial intention (pre-test) of the participants to interact in the discussion forums [r (3,202) = 0.324, p < 0.001] was significantbetween positive and moderate -, only 192 participants interacted in them, which means 2.94 per cent of the total sample (n(f) CM þ n(f)EM = 6,517). However, in the post-test survey participants answered affirmatively to the questions on whether they had answered questions in the forum [t (3,217) = 11.839, p < 0.001] and if they gave feedback to other colleagues [t (2884.380) = 9.244, p < 0.001]. These results highlight what Kizilcec et al. (2013) noticed: that this type of courses has a low level of student commitment, which may be because of its non-formal methods, its free access or the heterogeneity of its participants' profiles.
Regarding the inclusion of elements of entrepreneurship competencies in the MOOCs, both courses included in their discussion forums two exercises related to formulating entrepreneurship and business projects in their instructional planning. However, most of the interactions focused on Phase I (PHI) (42.14 per cent) and Phase III (PHIII) (27.02 per cent) of the IAM/CMC model by Gunawardena et al. (1997) . In the case of CM, the interest was more related to the areas of greenhouse gas reduction (23.57 per cent), and only 3.03 per cent of the interactions proposed entrepreneurship competencies. In the case of EM, the highest interest of the participants was focused on the deregulation of EM, although there was a higher interest in creating business opportunities and networking (11.26 per cent of interactions) ( Figure 2) .
It is striking, in this regard, that in the CM post-test survey over 70 per cent of the participants indicated that the course facilitated the establishment of professional relationships with people who have similar interests, while in EM over 88 per cent reported that, after taking the MOOC, business opportunities would improve, and 79 per cent indicated that the course facilitated the establishment of professional relationships with people who have similar interests.
The qualitative analysis shows that most of the business and entrepreneurship proposals in energy matters were about smart grids, solar panels, energy accumulation systems, sales of surpluses to individuals and participation by individuals in the Mexican electricity market and dry gas investments. This means that if a MOOC is designed with the traditional educational formula of online classes, without alternative spaces such as gamification, networking, discussion forums, learning based on projects and problems or interactions, it is possible that this will result in a low level of commitment from students. However, considering that the effectiveness of MOOCs as educational spaces should not be evaluated in relation to their completion rates, achieving a completion rate greater than 5-8 per cent could mean they have been effective, in light that because of the characteristics of this type of courses (such as free access, heterogeneity of participants and "zapping" behavior) completion rates are, on average, low.
A second conclusion is that there is a high initial tendency (pre-course) to participate in discussion forums and to create networks to analyze entrepreneurship and business proposals. However, the participation rate in this type of interaction spaces was very low (2.94 per cent of the sample), even in those exercises in which participants were encouraged to propose ventures. Something of note occurs in the post-test survey, where the participants of both MOOCs answered affirmatively to the questions on whether they had answered questions in the forum and if they gave feedback to other colleagues, when in fact only a few participants interacted in them. This situation may be because, either the participants did not want to participate (for reasons of time, lack of extrinsic motivation, etc.) or because specific modules on entrepreneurship competencies were not included as part of the MOOCs.
In this regard, future research could include modules or specific topics from the field of entrepreneurship in MOOCs, in which knowledge, skills and attitudes can be developed (Table II) , to subsequently create a networking space for the exchange of business and entrepreneurship ideas. Presenting this activity as mandatory, with a high grade, could extrinsically motivate student participation.
If the objective of a MOOC is to generate ideas, networking and calls for action toward entrepreneurship, it is necessary to follow the steps set by Joplin (1995) : focus, action, support, feedback and debrief (Figure 1) . Given the characteristics of MOOCs, another conclusion is that the inclusion of these EET strategies was insufficient (it only included the focus phase and partly the action phase). Hence, the results demonstrate a low level of interaction and a low level of commitment to the objective of developing a space with ideas for ventures. 
In this sense, we coincide with Akhuemonkhan et al. (2013) and Fenton and Gallant (2016) in the need for a paradigm shift to create environments and ecosystems of sustainable entrepreneurship. This could be done in MOOCs by continuing the steps explained by Joplin (1995) , as follows:
Focus: presenting a particular situation -such as the need to have means of sustainable energy production-, to create an idea of sustainable entrepreneurship. Action: through a specific business plan, related to all the elements of the venture explained in Table II (Business plan, marketing plan, financing plan, economic planning, etc.). Support: MOOCs could have a tutor, administrator or course curator, who motivates the students to develop their entrepreneur plan. Feedback: evaluation may be carried out by the teacher, tutor or through group feedback activities (discussion forums, videoconferences, peer evaluation, etc.). Debrief: debate of ideas and comments, which could also be carried out as a group activity through video conferencing platforms.
A future line of research could analyze the different tendencies in dealing with entrepreneurship issues correlated with the level of academic training and the knowledge field of the participants, to differentiate the way of approaching entrepreneurship issues among people with training in economics, administration, management, business, etc., and participants with training in other areas. Also, from this study, the need arises to verify whether the inclusion of entrepreneurship phases in EET (Joplin, 1995) has the same positive effects on MOOCs as it does on formal education.
